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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a synchronization accuracy 
iftrhile expanding a synchrinizable clock frequency band by generating 
pulses whose duties of input pulse width are made small while providing 
a pulse generating circuit at the input part of a synchronous mirror delay 
circuit SMD. 

SOLUTION: A pulse generating circuit constituted of a delay circuit Pw. 
an inverter N1 and a NAND gate G1 is provided in this device. The delay 
time in an input part from an buffer B1 to an inverter N3 is made to be 
the same d1 as that of a buffer circuit B2 and the delay time of inverter 
circuits N4, N5 is made to be the same d2 as that of a buffer circuit B3 
and also these delay times are set in accordance with the delay time of 
edges of pulses to be transmitted from a forward delay array FDA to a 
backward delay array BDA via a mirror control circuit MCC and, 
moreover, the delay time of output circuit inverters N6, N7 is also made 
to be d2. At this time, the period from an external clock CLKin till an 
internal clock CLKout just becomes the double period of that of the 
CLKin. 
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d1 «• d2-*’d1 ♦ 6 ♦ tOA <*> 6 ♦tOft -^-dZs 2 (d1 ♦d?*' 5 ♦i^OA ) 

2«K (7) 



CO 0 2 53 01 2tU:®L 

T-t 1 fcT26i«<<£^Tfey, JtfS65«P6>l=tt-3T 
L'^Ck65f>J^* Mie5S:C3) lz«B^T^«mi4 JXiS 
(8) r4xe>n''j»* ccr. p«rtt, /Mb:^3e^3» 

P w-< d1 + d2 + B-*t DA 

CO 02 63 

;;^6iFDA:£iiytel^TLab«L'6:«KJ>«^i«fct ^ 

t CK< n t 0> d i ♦ d 2 ♦ 6 

CZX. (3) Iztgar^iSFM- J:^«W3 !a» 

tl ^ 7cfs % . <6it y '>£ Utl n %<« ^ ^ 

IZJty. :OfiH*R«f*ttTCi:6i^iefctt«^ e«w« 

t CK>d 1 * d 2+'t o* (Pw-*- 
C0 02 73 ^d)t:5«2il»a)«»izxy, Wiek ^ 
PU;«lZ-3t'T, WJS^ItettO P yOJWMRpd 2^» 

ttsim Lfci8»6^3 7pi5?i* ttiesi dtitRur ~ : 

ffl» »W«65/X65 -3T t»% C fc 



7JK/SI 8r>lfc/^ Jl/A<J)>53t 7J& . v<J)^d)4>l:: 

tt» t c Ktt^t n r. ^wp p V pffli8»iz«r^« 
ft r <i< <t •> r I' c fc ^ . 

C 8) 

5« <fi) 

•••*-*• (9) 

<D«ftttU: WE t3C pF><c t'6V i«a>«6iW« 

by, 3^:ii.o> <DX3^^ 

, ^2- . ti o> — . 7 - : . - 

C00 2 83 adPtt, ^fl*B!lz«*VVPP7:?^^^ 

9 ! r< 

■] . ' V5iUAtt^ :.COMMO y, MQC 
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tzt= 

U FOAIZA^^tt^^Si^Pyt^CUninfcO^Btt . 

BS0««r L < T.^/=*i=. -X*»i=43t'r.. v^Ur ■ 

IZ«I5 tfc t V F ^ T - ■ 9 ^ 

- ^ to 02 0} c<r)X»«fl)«j^fMJU ;««W«lZ'5t' . ;^ 

tCK>2 tdl-»de^O-Pw) 

' t o 0 3 O) D V 0 c uk |nfl)M a 

0HT«« ^ T : 

3< ba>«i&. FDAiftAiay£n«^-faJllBflVW'^^ 

> ( H) T»«>fe»|::K COMMO Nftj.n 

. BO < u iza^fco. :, 

<H) tfFDA4*«ft«Lli;0^ 

-Apo UAji (L) iz«y, i^0>'}avOf/(9t\f 

(n ♦ i> 'pwt;-'v-f u^Ji?<H) 

OMMONttn+l -< {? Jl^a O P > : c ^ ; 0*Jr , ^ : 

aT36^3ft>&* FO A*pi|Z er^oiitj itfU ; v;v-^. 

»T^c ti::^ *»T >t iiv q trt 

t bK*,C <d^;d:^^^ 

[0032307 izoi. z $ t\ 

VO^R AM (VVb ADR AM) 0)-raW<J« 

si7n^»^7E6SinarnTt'^ raai=tt, 

DRAMOots, Aait>/W7r.fc, f^tiirsaaT-s^rt 

[0 03 33 0 Qy^^C^J!^vy T (Clock Input 
Boftor) 1 tiL MOQvOC Lk OfftlZ. ^ yy± U. 
^?hfS^/cs, P'5PF l.AA> 0-7f8«/R A 
s. 05 AT F^AAha-7^^/CAs3gtl^7-f h 
-f;»^-7Jbfg^/wE*»o«ap«^«st?r, 

UKtt. tt£0l3ltt0 4O)X5ncVVC?PTA- ^5 

-• 5C^ V<gmi-xy»idi^o/trawi?pyc»«^@ 
Kir.A0?n. ccz*±8e^f3'?ny(JCLKir0WL. 
p votfij&sji ^ n«>* 

(00343 *3»iy, ^»C70vC?CLKlX XlEOX 
d4£Kia<Jn“>9«SHB»i::A73dn. cct^^s^p 
v'? fc(S]fflL^trtSfC?Qv C?aS3KJ«A05>. COlirtT 
ti. ^55^7Ry^CLK^f-03tai*lS>C?R-:>^7i:L.r 
fflL'^CltKT, A*/tv.7 7r<Dft^i8a«Kfl^i:: 

I5< TZtiiiTB. «ia7-t^V=S:k&<r?-&Or> 
<Dd^2P i? P ^ C l_KOS5«2SS»ftC S 

(0 0 3 53 T H UAA^M-^7 P (Addr*» I nput 
B«tt*r)2ll, (ii2STi45IZ*SA?»ftlZAO^h2> 

T F «»?y lie, CO T H U^A^'Vv7 r £ 

R'>;f>TH PXMN^t)7A«VH VAff^O ^ ' 

ffilz, Fa*:iimi'&n*p- F«^^ r 

*r : 5i40>. C0 3-r Ftfiaoo^ ^rrF:^Pr^ r ^ 

(Mode Docodw'); S izira F;1^ 

b^tu F^p^^Jsci-aTirasrn. 

J5 u fcttfis «stt T oowaifs ? wiKis ^ 5: 



Ttt«se*MWtracTfty. « o) 
»nnffliz-3UTtx Jijisoxnmo^^^izjMosa^ds 
,e»i COtX COMMO.NO/^JlfA'Sxa. 

, - r.< O A InO /(3bA«y ar^ y < O 

. »y. 0 5 izin asu 

T» t 3>o, -^ays*^ o 1) k tT4^^ti^. 

' ......... (1 V) ' ' 

'• q v9c LKout 6«^wt«c< <t?*or"^<a» 

: ,y^CrniA£Jitft^ ' 

too:3ua6irtt. «iskmu«]Ti2QiH^n<£9P 
, ^ ^ y {7H)KftO d.£«r»tt«H« ty 

'/;• ^.:CO*l*WTtv I«e01 4|ZtkRl<X. +^IZIE 

' -^-'VbffliaSiRW^ eir.‘ coxi* 

«xix j«: <i e) o»«tfriaiT«>«e. 7(J^A« 

'7‘ • f a-f ur. 

: *- 

t o 0:3 63 pF - 9 A:0^' 7 y (Data I nput But 
♦•r)3IX Am:b«^ I /oA»4mi6^0«« 

05^tb:tV>^yTU-(< M«i»rv arra 
v) |ZaaiiJ!^ir- ? Data fc ? — 9ilj 

-^J^y7 T (Data Output Butter) 4 ft. X^UT t 
.< ( Mwrv arr ay) 50 

ata SW^ I 

t o O 3.7) 5 AA3 7 F Q-: )W5BI (R AS«^Contr 

oi) cfct F^3-5soifi73ir J:y, p*^^tf 

UAq7>5 (Rou^, Addra« Counter) 7. fc. P •> 
JfeTK 1>A7 Uy 3-5 ( Rot#. Address pre- Deood 
er ) 1 o««» tx. al>!ka>y F U A2IIX«ft^Wap 
T^. JiEP^^.r FtrA0*5V5 7 !Ztt; P5TFU 
AfS« (Row Address) i>$«iffifiBtL:xA:q?ti^, 
D7ftTF l.A7l.y 3-51 o tt. TF UAf£««IS 
i«Lr/rx5ok1 (Bank-0fcBank-l)lz7b^3- 
F3tlfcTFUA(i^( Row Address*) 

[ 00 383 y1V5 3 VF P-IWDIB (Bank Centre 
I) OUU F^3-5^/P?>Oai/J^55IZAy. ft 

5AjftTFUAft*>V5 (Coluw ^Aikk-ess Count 
ar) 8 t. ft5A*T FUA7 Up^ 3-5 (Colunn A 
ddress pre- Oecoder) 1 2%S1^LX. DO^OTF 
l.Ai»lRttfti«MaPT^>. ft5A*TF\L.7ft 0V5 8 
iZtt. ft 5AT F lxAft« (Coloan Address) 
Okl>XA^d^n5>. COftSAftTF U:(ft*>V5 8 
. .M- AFft5>5. (Burst Counter )kti#fWtti 

■ tF ua« 

/ UT V T t^HTlC Mwr7 

■ 7* F,irjt>'jlj;T F. UA 

. ^ \ ' ’' '■ ■ . ■ ■ ' 
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[00391 f ^ oizti. tz 

< R*dundir<v) 1 

6J7i:fi9- Pi«ir. n^i^.T 

JCftfiSt <R«dund«noy) 

[0 0 4 01 Eeirtt. ±iei'V9a^>^DRAM (« 

T. .ttirSDRAMkL'3r®-*»«0>^».7ay9 
0flSjR^t\TL»** B0l=m5t»7sSD«AMtt. mz 
:2^0>^(«^s&»lasn^t££n{'t8ir4: 

WBirfcLvTWL UyVQ’t:!KORAMa>iSi^ 

, Ew o)H«««i=r 7 p v9 
, . , , r R ^ t* = X 

y* LTLV*, 

. [0 04 13 Ctf)3aS*Wtf)8 OR AMtt. >e/tU7^ 

; . A < BAN K A): ««rtT ^ ! JT 1/ <2 0 O A fc. 

^ :^'}j ( % UA^ V9; C B A N K B3 ^ UTK 2 

0 0 4»tDj< ^ *)T K200Ai:2 

OO Btt; V KU9;^S^hfc5?< « 

fl>a»iaS^tt9?IS09-Htt 13§6atu 

PI- nizKS 3r tvfcy -t U y- 5 

[0 0 4 eijje^t'jTK.eoo Aij)05ittti'9 
- HttttP9?3-5[2 oi A|rj:^iP9T 

hrtsairtjf oT i2iRft5a«u>^iiri=iE«Bti 
i>. y'EUTK2 00A<D®3nU«UB«y-9»tt 
tr V ;\T V7at/ti 7 /*iitREI3B 2 o 2 AIZIS& * li 
t 2:0 2 AlZfcU ^ 
fev;^7>v7tt. 

7*3^ - 5! ttir LTI9 

BStt. 

2 0 4!zaii3ft»^/i:®<j>;^< 

;^< v3^I»ttfi7i.5ra-<?2 0 3AlZ<t^n7/.7' 

[0 04 03 y^ijp u-<eooB<0Ji:t.(^«irn9y 
3-520 10, lrv;^7V7ay0 7AS!R@»20 
2B, »7^g?3-5 2 0 30 6Sai:»^t>^, ±E[B« 
«yi X- 5» 2 o 4 7 7 2 1 o j>ai:?34&? a 

[fai73/iv7 t 2 1 i<y>A:04S^jrisK^ni». A:0 /i 
: y7r2 1 00)>.7)38^atfaiti/l v7 t2 11 OXSJTj 
1 6 e V h 0)7-5 1/0 0— I /O 

[O p 41 7 F U7 A7)S^^ A p- A 9 B h 

*Q9r.FUA««fc09/.r 
' u;i[ A v V r 2 o s t POT K />y 7 t 2 b s |ZT 
Ht7V3U^7l9AJ«^rKyJiath*. mts^1\/i:: 
TH 7 097 



F U7>i<y 7 7 2 0 6ttU7 tvS'aCrft't- HlZfcl' 
rtt'J7 W7Va»9V5.2 0 8B»e>ai:tl8tl^97 U 
F UA<1^.%P9T F U^fS^fc Urttya 
C, 05A7H U7/iy7T20Sd)ii5::btt^7i^7 F 
t7Tl9V5 2b 7 0)7»Jt7F7-5t L-r«IB^ 
JtJ7/*TFl.Ab975207ttfl6ao37VF« 
trmrs^^ttt^^-Fizjcur. J:1£7U2 vF7 

-9tUro*l7/^TF U7«». Xtt^a)05ATF 

t A«9«l»:<V9Uy Vh U/dB«. 

5 2 0 3 A. 20 3B|=Atyriti:f)r^. 

[00 4 3} 3 7F a-y 2 1 211. HIOPK! ^*l<Ct' 
65. 5av5[f^CLK. 5P7 9<^-7Jl«^CK 

~ ' ’*EV‘5v7t U5 Fff«/os. AT F W7AF p 
-7(8^/CA9 (e«/ttC4l6i«^n/!:fS965P9 
<^-7lU<D««t‘i»^Ci:**9fe^r^^^ P9TF 1/ 
AAF P- 7M/RAS, a[^7< F<;l^-7JWS« 

A Ol^h 0m99- ^ t t^ w 

OR AMOJft 

Faif JiEB3l7P V 9©»«'««a»t*yi:«>a) 
rt«5<5v5««tJKjar^fc4)T*. 

Fp-3tp^v7 aaifittr) fc^-Fuyj^5 3o« 
tail's. 

[00 461 7P *J|24>J:dia^*S 
7 Pv5«^aai3Ai3arn. CC-C^?ll/trt39 

P75fco>raw6ik6ns». c.of*moayOti,. so 
R AMO 77 5 7 P V 7 1 ^ Iv f;a)rti4>31^fiP Aljfi ^ 
ttSSrt »7 P V 7 <J)A t5 ±65 y ± V 5>ir PUB U T 

g^v 7irU7 Fft«/ csti^'(D:D9 u 
^;nz± ^t 3 W FAD7< 7JK0Cffl|t 
^ v7tU 7>ft 9/ CS65/i-[ U A )U<»t 8 C^yy 
AilSmt^SS) ^^<r>[fe<l>ADiliSM(W/^Otln CBU 
ftji8rs.x^y ^\v7o:«iR^^BV/t-A Fi6<^>it*o) 
70aiR«ffi A<T)Xftlz ± a T«» S ti 
ly^L'. / RAS, /CAS. /WE<J>#fi^llia^it^D 
R AMIZ<SI7^|fe1fl?rt«4:tt«6S65t8i«8n. fkasT-S 
3 7/ F y < 7 <t3£X S i: 8 ir««: <J)ft % i: ^ ti 

-s. 

[00 4 7] 7Py7-f A-73t«^CKEtt?X<J)7P 
v7tS$dy&sai4«ffi5iTSfS^7*y. i^SSIS^CK 
e 65-<>< l.-^Jlr&tilia:0)7Pv7MCLKO)A^ 
P7UAjKDt8IZttSJ8j 

t^:KS. 8^IZ. 0mUttU65y-FfE- FlZfcl^ 

T, 2 1 1 |ZWr3>T9 F7v F-f 4-7 

IKDiW^fi 7 31 WlWt 3 V F P - 7 2 1 2 IZ « 

fSartl. ?-<I>ff«65«it«A< U>«3V<P^ 

V .7 r 2 1 1 ii»ftiij< :/t 2 - ^ v:^t^ 

. .1. [bo 4B3 UM^\t,OQvOts4c 

LK <j*SB 7P77««) <DA3±0JyX7t^lZW«r 
?»«afl)P9TFU7AFQ-7' M>»5794<7 3 
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7V Ktf )U:^b-2>AO--A8(X)U-^lUZ 

C 004 8 ] A 0 6 *iDd 5 A.:? 3 tt, .tlEq'^ 7 ' H 
n - 7 • 

v^7awffi«i:*‘tt^n5>. IP^; A»a)A:^aia*i> u 
'X^^<J)«tt^^M-^^^^ 7 BAN KA^^SaJK ^nv /W u 
-MKWIttX^MyOOBAN K8 6HSHR8t\^ >-t 

uvvv9d>aiRna>a. 
U/r>^«op'>yq-5fo>J^O)5S tilts 
/tv7iija)to’5A7^v^®t<r)ii^a«. a«^-tu 
f\y 0«<D*^<J)Xn/t v7 T e 1 V;7 T £ 

1 1 iro»ai= J:oTfi i »«>. 

[0 0 3 0] flB3<D7U^*p~l^3?VFtt-<7;H;:ls 
1^ ^ A 8 <J>X^ tttg« y- 5tt T«» 7 U - 

<Wa6i»:^<»>^xUv07T»*Ct«ffii7iU ttf) 
P7 U^iHis A9r«mart»rc>^~:^0j<?EU/iV 
7fij 7U 

[0 05 1] 7PV7IS9 

CLK <rt»7Pv7) <D&«j:dsyxvyi=raar^ 
u- KRtt^‘1' KPTv K a«a(D/35/i7Ft7* u 
-KP7VF, »7ATHU7* h 3?v^=) 7-f 
7JHZfcl^ 2>A o~ A7 <D Ji 

f-tr* 

7hT7t7<J)75- bT H 

COOS2]:XI=s 3 TV DR 

AM /rfH* t- F ta WT-&. 

(1 ) -E-F Ut>75tr-^ F3^V F (Mo) 

±12 E- F U*^;j^93 O^ty FT^/t«)<D3^VF7 
JiMs /CS. /RAS, /CAS, /we»o7U^ 
)UZ±T>Ti^JS3 VV tr-? 

(U V F 7^- 3) IIAO— A9^i>Ur-^±«3 

U^;7^3tv F^-3l±. «lwlMW<Jn<iU'6V 
/t-7FUV77s CASU-f^V^-fs ^-fFt-F 

FU77 7IXs 1, 2, 4. 8, 7JU^-yt^tV e 

x0]ieacAs u-< ?w>nx 1 . 2 . bx 

FE- FIX. /t-7F7-f FttyV3)l7«l 
Ft 

[0 0 3 3] ±SCAS K^V^/'flX. 

7F u;^ * 'J- F 37VFiz±-3r^fi7T>^t^^u- Fto 
f^|rJSL'T/CAS0)A<5Tftiy ft>i&aS75y1v7 7 2 1 
1 oai-^wm t 7'I3*1«3 P y 7 189 0)fil 7 «< 3 ^ 

i»:i^ u^>“36i5t:cT 
^3t TirtX5^- 3l«ti t 

f-h%^»3P -^7119 ere 
ftSTtitfs jB3»a)at'rt 

»7 n^.3«9^l'^>lfi6l=ltCA s W^VS/-f « 

fffic4«iz*?ncfflizexu ffla?»<DffL'rt»7Qv7 
189 SmLV«»«Si:tt CA 8 U-f y V V/ 9ta«WI='l> 



[00541 ( 2 ) P 7 T F t77F0-7 • ySV77 

7 5^<73V>F (Ac) 

CliIXs Q77FU7;^FP-7c>»irtA0ir±^ 
^i^yr^7<*)a«9«ai:T«3T>Fr»y, /C 
8 , /RAS-D^^^ll. >CA6,V/WE-/\-f L 
^;u:± &A0-Aeir«9S^8i 

F t7JWP7T F P7l89k LTs AOlzm&^tx 
^ftw s< t u MV7 <6aiRft9 fc tr ey a 4 
B y ii^f ± 5 l=rt«7 P 7 7 ft9 0)47 ± 

y X V y irHa u rfib n w ± ol a se a 7 v f 
fiJie* ^ n*fc, f-tii;± *> ;< mv 0 

|ZfclX^9- FttJ5>si«^ *u J^9- Fttl=SE»^8l 

Xs^ -tu tr Jti&j r^ii«^-3ut=»5i » 

[00 ss) cb):*j5A7F UX^ 

(R«) 

to> 3 T :/ F UU X F y r- 

iBif ttP VV ^tR*fciw=. 

70>»^9i4%3^v Kr*y;^ 496». /CA6« 
P7 U'XJk ;/R AS, /WE«/\-f U«^]t|Z±orrt 
md^tls CO)t7AO~A7 l3«iia^*>^ft 7/k7F U 
xfiip? AT F exit9t urayaati^. ctiiz± 
otByiiitifcft^ATF tXft9tt/t~xFX3-- 
F TF ext UrXj5ATF ex*7V32 0 7 II«I8 
dh** C7lZ±oTI6m^ti^7t- XF y- Fttfpiz 
Xil'rttL ^0«I=P7T F l>XX FP-7 • /tV7T 
7 ^ < 7 3 T V F 7 -f 7 llrT j< E U MV 7 k E-hlz ^1^ 
F»o>aiR65fi<)tir«ys &Ka»i9“FCio) 
j<^yt;lrUU rt»7P^^7«9lzi9WtrJb5ATF 
uxi)7 V7 2 0 7 d»e>it:7^n^T F txl89iztt 
r JH«a w r)MBtm\zBUh liKW iuftaa ^ 

3»IX±I2M- XF l/'y7XIZ±^riB2afXl 
n:ffl!ttfc 2 f 7 ^* JtAis {U^MvTtSI lA»^ 0 >y- 
3ljytitBa48IX±IHCAS U/r^V7-fr«LS:^7^>rt 
S7 P V 71890)7 -1 7 JW5t9«:s rfiXjXi 5». 

[00 50] (4) »^ATF UX* F3TV F 

<W r) 

FttltO)S£«k Ur-E-F UVX7 3d|I/t-XF 
7 -f F 65 a 2 ^nru 5 >t^iXiisEM-xF 7 'f FOf^ 
EcaMT;^;i«)izaiJJtt3 7vFk ^n. 7 / Feito> 
ffi«k UTE- F t*)X930lZVV7il5/ FftSSS: 
dnri'^fc»ix^7V7Jt7^Fiw«EBa«8r^^t 
*IZ£fc 3 f> 5 t 37 VFk?tlS, MIZjiifeP^VFIXs V 
V7)bv/ FRtf M-XF 7-r FIZISIX^Xj 7AT F W 
X X F P - 7tf)«fn99 «, aaE,3 
8, /CAS, /WE»P7 I/'TIU /R AS-/WU: 

^ in=± o ria fz w6 ^ #i 

F l>Xi)JX)^ ATlfetxrt^i 

ct\iz± ora y'liA tifc* 3 at f ux« 9 »y w x 




[S¥ 3 ij 91 



U:^3b'> V52 07|Z«tlS?h^* z^\z^i> . . 

fflU.3-f h»W=ttCAS . . 

u-r w-f tt > ^ - 5 i o)Ry ^ - ’ r 

7/^7H 1^:^- 7-f hqVVHt7-f9W6Bafl6dft . ' 

CO O S 7 J C s 5“7U^ V- VV F C P r ) ” 

ctltt. A8. ASlCJt-araiR^tl/t^^'J/ry'Jlr 

«ir^>7U^v-tyttft!®W4^3WHi: dn. /c 
S. /RA6, ✓^6-QOl./S#lr. /CAS-yW U . , /; 

^JHz J t*a rlBin ^ .. 

C0098] <o) :t-Mj7U*yS^a.^WH 

C<03^VFtt5t->U7 . V . 

»t^*l5>3VVHra5KI. /OS, /RAS. /OA 

s« qo /TWB, cKe-M<VAjUirj:-»T . 

; . ;, :;_ ■■-, ' , * \ '- 

CO 05 0} C7) M 

7 jl, *?ir Je} T-5» / w f Td> / ^ U it V 7 

IZ« LTffihdt!^/t«|I45»<caWKT’»y. ytl 

C«D77/ 

Ktt, /CS, /WE-P7UAJL /RAS, /CA 
s» y>^ 

CO 0 6 0} (8} y-3r«b-^3vaw>: cn© 

p) 

Z i\ «(7 VC P 7 V H T 

RU, /CS» n't! U-Xil,. /RAS. /CAS, /w 
EO/W 

CO 06 1] S ORAMlZ^L^ni, -^o)yfJ/<v 

'J/095IBS UT, 0*7 r F Q“7* 

e*»S3lef7^(D 

SDR AMtt#f«ffi>6« 

HJrpF 

«tt. P7PF Uv^::^FP-7 
• / 1 V 7 P 7 5 ^< 73 7 V F 7 -sTlSW^ t> 
fcX ^U7 D V - Htt 1 a|K*<J>7- 

7 L«rfl! J>7r«)!dgff> U<f L' 

^ V v?" -td |ri5C^TU'*. 

C006 2] tfc3Ji©r. 7-SXil573«^^ l/O0~ 

I /O 1 S|ttJL»7-7- 

T UrC'J5CL'37 V H«n4*lZ^ iy»E*fi4*0>3.7V 
ma«»tr«iX^MAV7.fcWt»^/^X^UnV7 
CWT^7U^v-S>3 7VK. Q7PH U:;:iAha- 
7- ;ry'?P7?<7 37VH«5S« LT, rtWIWS 



COO 631 SDRAMS Rit. OOT^Oa^CLK 

xr^zktzj:^^T: 

, ;,: <Dy-s<aj»tticU7 HXU5 

. .. i»njt 5 .v ■' ••..!: 

^:^iop,( 5 iraoiwtt 

^Prtv^^/Pst/RASJO^^ PO 

PFU7^R;,«ds«yaiti^* i 

\C #\v7:* i>7 F e 8):a>nP i;>o>lz J;y . '/t V7 - 

. V-; 

COO 6 5} CAS 

t. X3C?ayptitZii^^9atfi&^ 
u- K 65t^ ^mcf n y O iZ^M L T 

♦ s. • ♦ 3 ft 5 JPSel;::ill^^ti 5 u c 

P7y<7/iV7” 

1 ©IfiX t. ^tll=«J5UitD7P H b t. f- 

t\tfiio30 Qy 7»PrD 7 A.PH V:^0 : b &SA73 ^ 
ti3>* Chl=J:>ji 37av7C«=7-$^ 
b* S- b^ 36ijp»;l3li(>.as^t}'5*t 

coo 66] y- FMV7- 1 S>8XtT'P5/^TF U 
;^c: b' €X:^r^fc, 5(^«t'reti<ty37P-> 
7l3IPr7-ab’ tb' + 1 6Sai73^P^>4 27 0 
vaai^v *J-FHv7- i^6s:uTD7/^PFb;^ 
C : b” &A7}r^>t b' AJb^ |ZSe«A^4l5>0)r 
thJty3-7Pv7lrjgtiT7-7 b": t b^ ♦ 1. 
b" +2. b^ ♦ 3J!»iai7j?P** 

C0O67] 0 1 OlZtt. C0)?eW3®-&S DR AM<J) 

h*t^ 0 - W^IM 93 * ■ 5 > 7 = 0 M/( ^ V 70 6 * 
/CSt/RAS<DD7U'^JIrJ:y, 0 
7TF l-;^R : «60RyiA4ti5>* St/c, 7FU:?^A1 
1 OiV7^l>7FBS) fl>P7U-^Jl/|ZJ:y, /1V7 
- OftiT'Py -r 7lZ3t»T^1 V7 - O IZJ>* tro 7#^<0 
7HU7»*JRW1*fi«a«JBP^, 3 7PT^7aiZ. /C 
r ASjypP tAJHz^tir. oftlR 

yii\3:ftTP7!/Jfe<Dayittf^6i^ 

' - . • . ■ nv ; 7 iiro r-.- 't ... ': 

to 0 6 8] cioiiittM- ^ fc¥ff u 
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^TtrlJ^R'bt, t^h»^^payOn^Tt}^L 
-?H i^:koi btfixii^^ a85i*.?-a b6i«>ia 
at\«, wT^.±i2rai=b>.i, . 

U y t?\zm UTIB3X izm 8ajl tl W «t 1 V-f h /\ 
v^?*1 «l6XtTto7/»7H b* «A.^U" 

b* k b* ♦ 1 U- H/t vO 

« 1 5t6X tr j5^1r H uic: b” 

*5 LT H b XftS bV b- l=« 8«it % tl^KDT. 

>tiJ:lzWfl;t.fcy-5b" kb” ♦ 1. b"v2. 

to oe o) jLE<DS6tt«6]^5ffl T , 

(1) 

R y acx tjarak fc ni»i^ 

Km«t*»rfTWll«^-hBSI H 

r y y UH r ^ b-f fci 

k#UH«-y- k v^ 

±E7ji -7 H - i;^'* 7k-<a)R«Xtf)l^tt!f- 

HD>f- >M»fir^kl;Teit®^7-W«i®S8ki ± 
ie^7“»W!3»/P.e«JST^£ti^«6S«l88^t^^ 
*>4^5 “iwna^ii u=/<ju;nx «±E7>f 9 
TU^ktia-fei6il::gtt8tt^«^*jS 
gM<!fii€fi«6T/54filIfay- 79 - 

H- IH* 

€^ta5!is/mx9eafe®ai=isL'T. jj2x*ei^i= 
X:#3 *^i\^ a -» ? Y «'i* 8 <. 8 t!fc /t ju;^ 

«£^^«5»<Jl/;^±I5)»SBlJ*Cfcl=Jt.y, BW 

»ite Q V 7 4)Hiie»mia«i2: < r ^ c k 6JT 8 

ifcL'dasj&jfSion^ 

10 0 7 OJ (2) ^9iS^t^^X'f)9t\ttOayO 
fe»y8'drRyiit;X73&EB&fc. 6‘6'^>A73fill518& 
«ii 

h©35/y^>it 

-5>7 t 9 - H • ^ < U-f • 7 K fc. J^ ATjREStS 
aL^t/uirxk8W»«'y- h®?ia>ai73tt^k«s 
17. ■tJ)ai75«±Siii73r”':J H • ? yUY * ri..-<fl>PA 
hoy- htWPiS^k LTtc^^>^5- 

i'J»(01» fc. 

6»ft»^5 5-l4aPG33»*aL/i:/t^l/AXv 
t/«±ie7^9“ F* ?<u-f • 7Kkoaamtece 

tt^Mv79-F • r YW-f • rK»tftn«ai73 8 
t!^ H7 Of /t 

llA9e^83«&l7T^ $ 5 -miSSI 

o)/iJlrA«xa*Tr <«^«7 Qr^ 

a^zt\"^. mmt&ii^9onyp o)^^k 
5feE < T«» C k ft*T 8 ikL> d«im2>5m4> 

CO 0 7 i ] (3) J£A7]Sia3^aLl:ESl SlCJF»: 



2 ®X730iaia iztt. 7 JJ- 9 - H • ^ Y.b-r • 7 U Y A> 
&^7-Ma>aa»«aiLTMv79-H • ? yu-t • t 
izyuirxx V ^^^smraiztgyiT/S»iS 

BKia ^ TSfifiSI «» A7^ C k IZ J: y »IXfig| « 
«< ri>£:fcwr8^ktv5««a5ffle»n*. 
c oo 7 2] (4) J;C™>UlfA5BafeE»«VV7 
P7A7-f7-5v7a!RAMiz«*sr^c:kizjcy. t 
(r«»f»M«!L'Sf-3*< T5»CkftiT'8^kt»da* 

coo 7 3} Ju±«;X9i«j:y«c84\/^a’£xn«i:: 
...«78^^d^l3Cai/;t:dS. 4APi£9UmE%»MCIR 

<fJ^AkP^»/fltAk«>^ft:WL /f;UAd)AtT6Sy 
X^^V«SW8«^Jt3lzr*fc<Drfc-3Tt»J:L'. » 
«}Se«mU:. XK6^l=SfiiIIX£^^fT9ed>7%t)tt 
«rftor<iJ:tv ca^i:tt?>'raa/5#tA5E^» 
tt* VV;7 07- AD R AM<j>flL 41^36* loATj 7 
n y 7ffi9fcHia U7=f*I» 7 D v7fS«^<l« kT2>* 
!::£: < ^ 7 8 ^ . 

coo 7 4] 

cjseiKwaaj «fiiifci>7KiiS8ft^«W(i>36«* 

E<Wiy7Ji^>. ^f3«^6>^>A738^/t7 

Qv7«jSS8<*TRyiat5A73«EE»k. «^0>^A73 
«a»«i§ L7t/f^UA«^«SI77 

h@» 

ft>6tt^73r9- F ’ ?yU*< • T’U-f k. XffiATja 
Slfl%>lt/^/fll/Ak8Uia»y- hg5&d>i&73ft«k 
SSI7. 7<DaS7j«±E7 ;l-9Hv5^YU-r-7^U-f 

<DW 2 *(Dlfilltt y- Kby- KS»®/t«k 

3-«»Bia k.. ±E^ 3-:naMai»j5pe)fc»i5y^73 
6'A‘^>4 3-i«r«S8»^aufc^<itA 
Xvt?:feJ:e7Y9- K- ^Y U-< • 7V4'kOja^ei 
i:&fl8ti<3S:$:SS£&«ffi4]iT^{|iilRy- h@» 
->7 9- F • 7=Y bH' • PW>f RtF7n«ai 
T58^-3F7H'>fk5^t;Rl*S>^fJl^A«^©»lzisi' 

7. XEATjaSillttirATJ^fJl/Ad^/fJlA®?'^-^^ 
«'F8< 8t!7=.*f /WA«e^ 8t!>MiV AJg^SaSB 
l7^.CklZj;y. Paja™tt^37Pv7 0>«S»gS« 
5fi:<r^Ck6J78^ 

C01] Cd)«qfli:fii^S'>7P7A- ^3-- 7?Y U 

o>-*aw%Jf.Tnas 

7fc*5>, 

C02] 01 d)7V7 P7A’ 5,3- • ^ Y U-fEa« 
' Bmi5T^/t«)03«crja]^7ft*. 

. C@ 3 r 0 1 d)Ii» g y 7191SB 

ia4inrH15S7»^». - 

CS4rc<0»ai;:tR>VV^O^^^ ^3-- 5?Y u 
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-f Em o)«! fl) -*»« t ir Tsaa r ft 2>* 

C0 33 134 0>i/v5a^:^ - £3- • T-r 

r 7ft^« 

CQ6) Q4(nlS8»(D{m^tta^«0G‘:^^JSiS^m^ 

ta 7 3 tM vv ^ □ 7- -f 7*4 -y 

^KRAM0)-J6ffl«^nTT»«7Pv^7STft^ 
ca &3 a 7 ov y c? a o r am©- sob«^ t 
i<»7Q voar»«»;' ' “ 

C093 C©5EWl:ft>VV!7Qt;^ORAM©U-H 
tr< 0 *b©“ w«OTJ T^>t«)© 5^5 
.. ca roi. i:o«9Jiza.^s^v9Dr^oR AM0).5*f 
h tt -f & ;i© T «>©5 >f ^->asr ft 

. s • y < u><sm©s3siaTft<&« 
t@ 1 210.1 1 

arft*?*. 

da 1 31 *B®eejji;56A-jT«u^ ^ p:^:^ 

C01 43 @1 
«im a«iir THttsr ft'^. 
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-( • T U<; 1 •••7 2-TF U7 

A7j:<t V 7.7, O -r - 9A7)/\ v7 P . 4 •« y- Sai 
tJ A V.7 Pi s ♦"* F ? 3- 5T; 6 - y 7 3 V KP- 
llrEISI, 7- P7A7F 

H 1/7P 7 v5,. 9 !•• tvJo 3 V > p - iwaa. 1 O • 

P7jRTFm7U73-5f» 1 1-P7S:3C«I^, 

1 2-JbpA^ftPFU;^7U?3^^?, 1 3 -*)pA^ 

JEfifflft. 2 2- SDRAM. 3 0*«^-F 
200A, 200B 201A, 201 

B •••07^3 T- 9, 2 02 A, 20 2 B •••'2 V7PV7 

. avt)p./jawEia. 203 a. 20 3b** ^)5A5?3 
-5f, 2 0 3-topATF mny7p, 2 00 •P7 
7 F U7vVv7 p, 2 0 7* -ft .7 AT F UAC7 V5. 

2 08«U7 UvVaft7 V5. 2 1 0«’A73nv7 
r. 2 1 1-t£ii^/1v7p, 2 1 2-3VFP-P. 



oai3 




[023 




15-11 




15-12 













ilj|bnSliijbHfa 



!afc3Wp;so.c3^*€ifta^gi'0^c5cSS 



j^pgsppppa 

|H55S5c5!25a®^S5S^^SS3 * ** * 






15-13 










15-15 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




